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ON 



SCOTTISH ROADS. 



Haddudoth Herttf 16M Dteembtr^ 1832. 

Deab Sir^ 

I am encouraged by the meri- 
torious part you have acted^ in the afffdrs of the 

* 

roads of the country, and particularly those of 
the County of Perth, to submit to you some 
papers, first published in America, on the subject 
of roads — ^together with a Letter I was induced 
to write to a gentleman of that country, in con- 
sequence of those publications. 

My reasons for wishing to communicate those 
papers to you, and to your friends, is, that they 
appear to me to prove that the subject has ex- 
cited attention in other countries, and that my 
system has been considered simple and effectual, 
by a people who have not been biassed by former 
erroneous practice, and who have not become 
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attached to old and inefficient servants. The 
people of America are famed for economy, and 
for generally adopting th^ most direct means for 
compassing their ends. 

The heavy debt upon the roads in Scotland^ 
has created the necessity for a rate of Tolls very 
oppressive on Commerce and Agriculture; the 
origind erroneous oonstrHCtion of the roads^ was 
not only attended with a lamentable waste of 
money, but has entailed upon the country a 
heavier expense for repair than would have beea 
necessary^ had the roads been originally con* 
structed on better principles. 

The interest of this heavy debt, and the con- 
tinual expense of repairing the roads, originally 
ill-constructed, has naturally led the Gentlemen 
of Scotland, to consider of some means of 
diminishing the Road Debt, and thereby reliev- 
ing the country from some part of the heavy 
rate of Tolls : this very laudable purpose will 
be accomplished only by such a system of order, 
economy, and science, as will produce the best 
construction of roads; by which they may, in 
iuture, be maintained in good condition, at a 



moderate, rate ; tlie saving of revenue wUl then 
enable Trustees to pay o% gradually, a part of 
the debt, tvhiich may be followed by a reduction 
of Toll Rates, at l3ie same time giving to the 
public the advantage of smooth, solid, substan- 
tial roads, not liable to be affected by changes 
of weather. 

The heavy debt On Scotland, occasioned by the 
original making of the roads, has been diminished 
only in some parts of the country; over the 
Kingdom generally, I have reason to believe that 
it is ratW on the increase, owing to the large 
expense of r^alr; in some counties, it has 
increased very mudi during the last ten yeiu^s ; 
and it will probably gd on increasing, unless 
measures be adopted for introducing a more 
^econcHnical syst^n of repair. 

The Road Debt of Scotland reported to Pariia- 



mept in 1621, amounted to 1,329,9467., but there 
were no returns from nine of the Counties,— 
Argyle, Inverness, Ross, Caithness, Sutherland, 
Fife, Kinross, Cromarty, and Bute ; and, at that 
time, there was a consid^able sum of unascer- 
tained floating debt. 
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There are no. accounts published since 1821 
from' Scotland, as that part of the Kingdom was 
not required, by the Act of 3rd George IV., to 
make annual returns to Parliament ; but it 
would not be difficult to procure information 
from the several counties of the present state 
of the debt ; and, should it be found that the 
debt is on the increase, it becomes matter of 
serious consideration to all Scotland, that mea- 
sures should be taken, at least, to arrest its 
further progress. 

As the present oppressive weight of Tolls pre- 
cludes the possibility of an increase,, the only 
mode that appears practicable by which the roads 
can be brought into a good state, and in friture 
maintained at a reasonable expense, is by a bet- 
ter system of management, by introducing more 
order, more effectual control and direction over 
the work and the expenditure: by such a system 
the interest of the public in the good state of the 
roads, and the security of the creditors, will be 
equally consulted ; and, in the course of a few 
years, the country may be materially relieved by 
a reduction of the rate of Tolls. 
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I am supported in the opinion I take the 
liberty of laying before you on this occasion^ by 
the experience of the last seven years in Scotland, 
principally in your county; and I may safely 
appeal to what has been done there^ as a proof 
of what may be done generally in all Scotland 
by the same process. 

I have the honour to be, with respectful esteem. 

Dear Sir, 

Your most obedient, humble servant, 

JOHN LOUDON McADAM. 

Sir Alexander Mmr M*Kenzie, Bari,, o/Delvme, 
Vtee-Lieutenani of the County (if Perth, 



EXTRACTS 

From the Numbers 13 and 34, oftlie ^^Bail Road 
Journal,** of New York, of the 24th ofMarch^ 
&nd the l%th of August, 1832. 

McAbam Roads. — ^We are anxioiifi that it 
should be understood among all the friends of 
internal iniprovetneat, however carried on, by 
Federal, State, or individual enterprise, that in 
adopting for our title that of a Rul-road Journal,, 
we by no means intend or desire to exclude 
papers upon all other aaalagous modes of con- 
veying passengers and produce. We believe 
that Rail'-roads are destined to effect as great a 
change in travelling and in the transportation of 
light goods at least, as the original application of 
the power of steam to boats, has done ; but we 
are sure that sudi roads may not always be prac^ 
ticable, and fear that too many attempts, made 
under discouraging circumstances, to construct 
them, may tend to impair confidence even in 
wdl-digested plans. Rail-roads, however, are 
not our present theme ; but, as we have said at 
the head of this article, McAdam Roads. A 
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letter addressedby Mr. C. H. Hammond, of the 
Bennington Iron Works, Vt., to Mr. Tibbetts, of 
Troy, which will be found in this number of the 
Journal, will, we think, give to its readers a 
more practical notion of the value as well as of 
the principle of roads constructed according to 
Mr. McAdam's plan, than any publication we 
have before seen. We recommend it to the at- 
tention of all road-masters, proprietors of turn- 
pike stock, and others interested in making roads 
and keeping them in repair. It seems that, even 
as a matter of economy in the first cost, — to say 
nothing of the subsequent expenses of repair 
which on common roads are so enormous, — the 
McAdam plan is greatly cheaper than that, uni- 
versally practised upon among us, of bedding the 
road with stones and covering those with earth 
and gravel. If this proposition be established, it 
will then be incredible — ^so simple, certain, and 
perfect seems to us the result of McAdam's plan 
— ^that our road-makers should persevere in the 
old way, and insist upon making indifferent roads 
at an increased cost. Mr. Hammond, we ob^ 
serve, in the close of his letter, expresses a wish 
that a volume in his possession, containing im- 
portant information respecting the McAdain sys- 
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tem^ could be republished. We cheerfully offer 
him our columns] and if he will transmit the 
book in question to us^ we will^ from time to 
time^ farnish connected extracts from it^ until 
the wholCj or at any rate the most material parts^ 
be spread before our readers. 



Copy of a letter from C. H, Hammond^ Esq., to 
the Hon. Geo. TUbettSj dated Bennington {Vt.) 
Iron Works J 29th February^ 1832. 

Dear Sir, 

At your suggestion, I sent to 
England for such information as could be pro- 
cured, on the subject of Mr. McAdam's system 
of road making, and road repairing. From the 
materials received, I propose to give you a few 
extracts, accompanied with such observations as 
may be necessary to explain Mr. McAdam's the- 
ory, in the hope that you and some others may do 
something towards correcting the errors which 
we are <!^mmitting in making our new roads. 
Whether opinions, which seem somewhat root- 
ed, can be eradicated just yet, . is in my mind 
doubtful ; but most certainly, when McAdam's 
theory is once understood, no apology can be 
offered, for making him god-father to a system, 
which, if not precisely, is in principle, the one 
he has been for more than thirty years endea- 
vouring to demolish. '' It is of the utmost im- 
portance," says Mr. McAdam, " that the theory 
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be perfectly understood, as from a want of com- 
prehending the original nature of the system, 
have arisen the many fruitless attempts at imi- 
tation, which have cost such vast sums to the 
public. Those who continue to use any part of 
the old method of road-making, are not, per- 
haps, aware of the principles upon which they are 
acting/' That method thus utterly condemned, 
which is '^ common in England^ and almost uni^ 
versal in Scotland,'^ is thus described by Mr. 
M. McAdam : The first step is ^^ to dig a trench, 
in this trench to deposit a quantity of stones, 
after this, a second quantity broken smaller; 
these beds of stone are called t^e bottoming of 
the road, and are of various thickness, according 
to the caprice of the maker, and generally in 
proportion to the sum of money- placed at Mb 
disposal. On some roads in Scotland the thick-' 
ness exceeds three feet. That which is property 
caUed the road, is then placed on the bottoming, 
by putting large quantities of broken stone, or 
gravel, generally a foot or eighteen inches thick, 
at once. Any improvements,'' he says, ^^ that 
have been made on this plan merely relate to 
the smoothness of the surface, by more cai*efdlly 
laying the stones, and consequently, at a greater 
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expense; but the original principle remains the 
sitme on every road^ except where the new system 
has been fuUy adopted. From the conviction of 
the veiy insufficient and expensive nature of this 
method^ I was led," says Mr. Mc A., " to con,- 
sider the possibility of constructing lines of com-: 
munication, capable of carrying the heaviest 
weights over any kind of soil, at all seasons,, upon 
principles purely scientific." Before attempting 
to describe Mr. Mc A/s plan, or to explain his 
theory, I have thought it well to give, in his own 
words, a description of the system which he 
condemns, which is in principle the one adopted 
in the State of New York, and fpom, which, to use 
his own felicitous comparison, his system ^^ dif- 
fers, even in theory, as widely as the principle.by 
which an arch is thrown over a river, differs from 
the heap of stones which constitutes the ford." 
I know nothing practically of Mr. McAdam's 
system, but what I saw casually, in England, ten 
years ago, when I was much struck with the per- 
fection of his roads. In examining the subject 
now, I have been delighted with his cheap and 
simple mode of operating, and very favourably 
impressed with the soundness of the principles 
upon which his theory is founded. The strongest 
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possibli^ evidence of its practical utility, h the 
success of his system in England and Scotland, 
perhaps the most trying climates in the world 
for roads, in consequence of the frequent rains 
and fogs, and the severe frosts and snow, suc- 
ceeded by sudden thaws. There is a received 
impression that our own climate is tess favorable 
to good roads, on account of the intensity of the 
cdid, and the depth to which the frost penetrates 
into the ground. But if this be correct, it only 
tends to weaken the argument in favor of a sys- 
tem which has been found both in England and 
Scotland insufficient and pernicious, for the roads 
there constructed upon the principle which we 
are now adopting here, '' break up in a very 
alarming manner, and to an extent that creates 
great loss and inconvenience/' 

In January, 1820, all the roads about London, 
constructed on the old system of " bottoming," 
broke up so, that the mdils were obliged to reach 
the metropolis by circuitous routes, while not one 
of the new roads gave way, nor were they affected 
by the rigor of that winter ; yet none of these 
new roads were ever six inches thick." " It is 
worthy of observation, that the bad roads cost 
more money per mile,^ for their annual repair, 

c 
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than the original making of the new roads/' In 
attempting to guard against deep freezing, or to 
go '^ below the frost,'^ as it is called, the primary- 
cause of injury from the frost does not appear te 
me to have been properly considered. Whether 
ffost penetrate six inches, or four-and-twenty, 
the effect of a thaw must be to break up the sur- 
face and let in the water; and water admitted into 
a mass o£ uncons<didated stones, deposited in a 
reoeptac^ where it is likely to be accumulated, 
mittt occasion greater mischief, if arrested by 
feost, than it would in the natural ground. In 
eidier case, a breaking-up must follow, and in 
the case oi the stones, the damage to the road 
would be irremediable, except by an entire re- 
cossfaructiQiu But frost is only an incidental 
cause of mischief,, altogether conttng^it upon 
the presence, of water; neither duration nor 
intensity of eold^ nor sudden thaws can produce 
any sensible effect upon a road without it. Clay 
roads kept perfectly dry — ^I do not refer to atf 
mospheric moisture, nor to the natural moisture 
of the groun49 but to under water, and to rain — 
would be as good in thaws, and wet weather, as 
every one knows them to be, in the dry season 
of summer. It is the. expansion, of the water by 
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congdati6n that loosehs and displaces the rA'a- 
t^rids of a road, or th6 nmivfe soil. 

Snch afe tdf vie^s* of tlift" j/tStoioplfy df M. 
McAcfarir's theory; at atiy rate, to guard a^h** 
iirater is th^ aiw and end of his metliod.*— '^Tkcfre 
cMtiot bi6 a dtoubt," says Mir. M6Adatii, '^ A'aft 
all rosds may be mad^ smooth dnd' sblM^ iii' dli 
eqna! de^ee, and to con^l!?!rtfe sty at all sd&<Sn^-'of 
the year. Their dtfrrfnlity MirWV of coW^^'ttepeilt& 
up6n tlte' strength of the miteMs^ 6f T^tfti they 
TAhf be composed; but tficy iWU bfrWgootf \n^hite 
iX^ litst ; and the ody qiie^iion- t&bt dah arise 
respecting th6 kiiWf of mata^afiSi is' one of time 
afitf expense, but neN^efof tK^ immtediHte c6n'(Sf- 
tibtt' of the roadsi- Tlie' roHiiis can nCv^r beVen- 
•dte^d thus jierfectly' secure until- *e fdiWwib^ 
principles be M&f uhdersltebdi' atfihitt^dy and 
acted upon^ namely : Th^t it' is the^nhffffi-^oS 
ivhich iteally supports' the weight of* th^' traffic; 
that while it is' plfesterVed in a dry^tate it will 
cany a^y weighty wil&out sinking, afad' thdt it 
-does in feet carry' th6 road* and the cftrriager'also ; 
that the native soil- ntust ^revidiiSily' bd »toife 
perfectly dry, arid'a covering perfectly impfehetra- 
bte'to raSn, nlust then be made Xx)' pireseirceitv^ 
a diy state ; thiit the thicknel^s of a! road shbttld 

c 2 
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only be regulated by the quantity f)f xopii^ul 
necessary to form such impervious covering, and 
never by any reference to its own power to carry 
weight." These are Mr. McAdam's principles, 
in his own language^ So entirely does he con- 
demn the old practice of a stone foundation, 
that he considers it not only " a useless expense, 
but a mischievous preparation.'' He holds that 
the native soil is the best foundation, whether 
clay, sand, morass, or bog, ^' if it was not such 
a bog as would not allow a man to walk over 
it." In his examination before a select com* 
mittee of the House of Commons, he says ^^ I 
should prefer a bog/' ^^ If a road, (that is the 
covering) be made smooth and solid, it will be 
one mass, and the effect of the substrata can 
fiever be felt in effect, by carriages going over 
^he road, because a road well made, unites itself 
in a body like a piece of timber/' The practical 
truth of the above singular and startling asser- 
tion was sustained by other positive testimony, 
respecting a road '^ over a very soft peat bog," 
by Wedmore and Glastonbury, in the county of 
Somerset. " The general strength of the road," 
(over the bog) ^* is from seven to nine inches, 
and five tons of stones was considered, for the 



21 

repairs of this part of the road, equal to seven on 
the other part, over the hills." (Evidence before 
the Committee of the House of Commons, 11th 
March, 1819.) The preparation of the native 
soil and the manner of making the road, are 
easily described ; but require judgment and nice 
attention on the part of the superintendent. 
The native soil must be drained, either by carry- 
ing the water to lower grounds, or, when that 
cannot be done, by raising the ground upon 
which the road is proposed to be laid, some 
inches above the level of the water. Having 
secured the soil from uwier water, the next step 
is to protect it from rain water. — ^This is 
thoroughly accomplished by a covering of stones, 
which, if properly prepared and placed, becomes 
smooth, solid, compact, and almost impenetrable. 
The prescribed size of the stones is six ounces 
in weight, or an inch longitudinally, and of 
angular shapes ; round stones never will con* 
solidate. — Six ounces, is the maximum; larger 
than this, the road will be rough, or become 
either rutted, or what is very significantly called 
in England, ^' gridironed," like the Troy and 
Albany road for example. To the excellence of 
the Troy and Albany road, however^ I bear most 
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wUlir^g t;^8t;^mony ; at the same time I caimot 
tff^lp t^ijjf iAg^ that if the method of Mr. McAdam 
had-^ been adopted^ |t would have been in all 
r^^pects bett^r^ though this opinion is hazarded 
AYiJ;h iRpch fljffidence in opposition to gentlemep. 
\Yho$e judgment I am accustomed tp treat with 
grgjit (Jpference. Mr. McAd^m thinks vrieighing 
the be^t mode of mea$]irement as applied to all 
q|jal|t|^p of stones. His surveyors carry j^mell 
scal^§ yffit\i a six-ouppe weight, and if thp 
l^^e^t scopes ^^l^cted fro(p a heap do not exceed 
this i^pight,. the re§t will average lei^s.. He pre- 
fers plying the stones at three difrer^^t |imeQ, 
the eflt^re tl^cfeness cjot to exceed ten inches* 
Mr. Mc^dam jsays^^. \u s^mW;^ tp a questioa 
before 5^ select ppm^^tt^e pf tl^p Jlpui^e of 
Gomjnp,ps, ^ I ^|^ould thinik ten iuches of solid 
i^^teri^ pquftl to c^rry any thin^." Curb stowea 
arc npt nece^^ary^ ^nd the on^y operation after 
layi^ on th^ a.tcines, is to keep the wheel Urack 
fillefl up }f,jf,t^ the mass is conso^dated by jpieans 
ojf ^e travel. The inclination towards the sides 
is ope \nch iin three feiet. This ig. found tot ^np 
cppvgfa to carry pfF the water. On cp;(ivex 
rjDjads, 9ai;ri?igej9 >yi\l sec^ tt^^ centre ij^ qnjter to 
kfe?j^ up;:ig^t, by which the ro^d is unequal^ 
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worn, atid more sevei'dy tried than if the wheels 
roll on a ftat surfiice with the tires in perfect 
contact. 

It has been already stated^ that the thickness 
of the covering Is totally immslterial as to its 
own power of carrying weight, ft should be 
thick enough to stand wear^ but the main object 
is to exclude water ; for, says Mr. McAdam, 
*^ experience has shown that if water pasi^ 
through a road and fill the native soil, the road, 
whenever may be its thickness^ loses its support 
and goes to pieces.^' In consequence of an 
alteration in a line of turnpike road near Bristol, 
*^ it was necessary to remove the old road*' — a 
McAdam road — ^^and it was therefore left to 
wear very thin. On removing the road, ^ it 
was not more than three inches thick in most 
places, and in none more than four;: no water 
had penetrated it, nor bad frost aflfected it 
during the preceding wint»*, and the n^tunll 
earth beneath the road, was found perfectly 
dry.'' Such ia an imperfect abstract of Mr. 
McAdam's system, the object of which, in a 
few words, is to make a strong, solid, smooth 
covering to the native soil, previously dry; 
strong enough to |irevent the carrii^^es from 
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wearily through^ solid eaough to be impervious 
to water ; and so smooth^ that the wheels meet 
with no obstructions, which would not only 
impede their progress, but have a tendency, by 
jarring and shaking, to loosen the materials of 
the covering. And all the objects have been 
acoomplished by Mr. McAdam with so little 
expense, and such simplicity of construction, 
that ^^ it is only wonderful (says Colonel Charles 
Brown, a witness before the committee of the 
House of Commons) we see it now, that it has 
not taken place sooner, being founded upon the 
best possible principle." 

I have by me several publications of Mr. 
McAdam, together with the examination!^ of 
witnesses by Select Committees of the House 
of Commons, and the reports of those com- 
mittees, in 1819 and 1823, contained in one 
volume, all tendii^ to explain and establish the 
McAdam system. One of these reports says, 
^' The general testimony borne to his complete 
success wherever he has been employed, and 
the proof that his improvements have been 
attended with an actual reduction of expense, 
induce your committee to attach a high degree 
of importance to that which he has already 
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accomplished. The imitation of his plans^ is 
rendered easy by their simplicity^ and by th6 
candor with which he has explained them^ 
though ability in the Surveyor to judge of their 
application must be understood as an essential 
requisite. (Rep. 25th June^ 1819^ and to the 
same effect, June, 1823.) Indeed, his success 
has been the result of a sound theory, confirmed 
by the test of time and experience. I wish we 
could manage to have nmch of the matter in 
my possession republished. It contains a vast 
deal of useful and practical information, of which 
I have given you a very meagre abstract — ^relat- 
ing not only to road making and repairing, but 
also to the managements of the superintendence 
and of the finances of the public roads, in which 
latter particulars as well as in the first, our 
system is wofuUy defective. 

I conclude with an apt quotation made by Mr. 
McAdam, by requesting that whoever favors him 
with a perusal, wiU not judge, by a few hours' 
reading, of the labours of nearly thirty years. 

Very respectfully, your obedient servant, 

» 

C. H. HAMMOND. 
Hon. Geo. TibbttU. 



lb The Editor of The Railroad Journal. 

Sir, 

In the " New York American^" of 
Tuesday last, I saw a communication signed ^^ A 
Citizen," referring to an article published in the 
Railroad Journal, and celled into the American, 
upon the subject of McAdam Roads, llie writer 
of that communication says, ^^ it is not because 
we have not the skill, but because men are so 
generally appointed to be surveyors of roads, 
who do not understand the business." Now, 
sir, I am not disposed to undervalue the skill of 
the people of this country, in matters to which 
their attention has been drawn by a prospect of 
immediate pecuniary reward; although I may 
not be ready to admit their skill, or even that of 
^' A Citi^sen" in McAdamizing roads, if the 8rd 
Avenue, to which he refisrs— however ready I 
may be to admit the truth of his remark, that it 
is a magn^ent road, — is to be taken as a speci- 
men of road-making upon the true McAdam 
syetefld. If I recollect, sir, Mr. McAdam lays it 
down as a rule for all his surv^ors to go by, 
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that tft^e mu^t uot be a s(op(B in the road eit- 
ceedin^ six ounces in weight ; and so precise is 
he upon this point, that he requires them to cany 
a pair of 8cal($s simi a ^ix-o^ppe weight in th^ir 
poqket, tl^t thejr pi|y pqt b^ d^cciived in this, 
matter — not thf|.t they are required to weigh evertf 
stpne, but perely tp s^ect a , few of $he laf^est 
frofp e^oh heap, and if tliey ei^o^d (l^at iwe^ht 
ti^fsy are tp be brokefi over ^idn. Now, ^ir, if 1 
ua Bpt gre^.tl]r nuii^t^en, '^ A Citiiaen" will ^nd 
by e^taii^ipii^g i^t least c^ part ^f the Srd Avenue,, 
that the §r3^ Ifiyer of stpne Qot piily exceeds s^k 
ounc^j but e¥W twi^. fu^^ thriqe as xaaiQr \\>s. ^^ 
and npt ojHly so, bwt they HBe la|^ in a trendy. 
which i^ {d$o ^irecl^j ^oQtif^ry tp l^is direc^ipns^ 
as m^y be soQP t>y the IpUo^i^ extracts fwm 
his examination l^y a Con^iBit^ee of t^? Hoiise 
of ^pif^pfto^s. The ^r«t r^ers to t^p repairiiig^ 
of q(4 ^Q^'Si which were \a^^ in the a^rduwy 
n^e^hod, of laying large stone m ^ t^efK^ ; \\k^ 
ojth^s r^r to th^ cons^njict^VQ pf new rp^su 

" ]){o ^d^tiofi of n^^ials is to bp brcK^fj^tr 
Tippn a rpa4, unless i^ i^ny pwpt cf ijt be fo»^ 
tbfi^ there is wt ^ suffiJQie^t ipa^tity of dpi^ 
stpne equal to ten inches in thicki^eaa. 
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The stone already in the road is to be loosened 
up and broken^ so as no piece shall exceed six 
ounces in weights 

The toad is then to be laid as flat as possible ; 
ft rise of three indies from the side to the centre 
is sufficient for a road thirty feet wide. 

The stones when loosened in the road are to 
be gathered off by means of a strong heavy rake^ 
with teeth two and a half inches in lengthy to the 
side of the road^ and there broken, and on no 
account are stones to be broken an the road. 

When the great stones have been removed, 
and none left in the road exceeding six ounces, 
the road is to be put in shape and a rake employ- 
ed to smooth the surface, which will at the same 
time bring to the surface the remaining stone, 
and will allow the dirt to go down. 

When the road is so jMrepared, the stone that 

« 

has been broken by the side of the road is then 
to be carefully spread on it — ^this is rather a nice 
operation, and the future quality of the road will 
greatly depend on the manner in which it is per- 
formed. — ^The stone must not be laid on in 
shovelsful, but scattered over the surface, one 
sfaovdiiil following another and spreading over 
a considerable space."' 
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The practice commori^in England, and uni- 
versal in Scotland, on the formation of a new 
road, is to dig a trench below the surface of 'the 
ground adjoining, and in this trench to deposit a 
quantity of large stones ; after this, a second 
quantity of stone broken unaller, gemerally to 
about seren or eig|yt'](x)unds; these previous bedls 
of stone are called the bottoming of the road, 
and are of various thickness, according to the 
caprice of the maker, and generally in proportion 
to the sum of money placed at his disposal. On 
some new roads, made in Scotland in the sum- 
mer of 1812^ the thickness exceeded three feet. 

That which is properly called the road, is then 
placed on the bottoming, by putting large quan- 
tity of broken stone or gravel, generally a foot 
or eighteen inches thick, at once upon it« 

Were the materials of which the ro^d itself is 
composed, properly selected, prepared, and laid, 
some of the inconveniences of this system might 
be avoided ; but in the careless way in which 
this service is generally p^ormed, the road is as 
open as a sieve to receive water^ which penetrate 
ing through the whole mass, is received and re- 
tained in the trench, whence the road is liable to 
give way in all changes of weather." 
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" As no arfificifti road can eVet be Arade so 
good and so usefal as the imtural soil in a dry 
^tAie, it is only necesisary to procure and preserve 
this dry state of so much ground as is intendied 
to be occupied by a road. 

The f0t9% operation \n making a road should 
te the reveirse of digging a fc^ench. The rOad 
should not be sunk below, but rathef raised above 
the ordinary level of the adj»:;ettt ground } cai^ 
sfaoiiM at any rate be tricen, that there should be 
a sufficient faH to take off the water, so OM. it 
should always be some inches below tfe levef trf 
the ground upon which the rdad h intendted to 
be placed : thts must be^ d6i^, either* by making 
dt^tis to tower ground/ or if that' be ne* practi* 
cable, fitniv the nature of the country, then- the 
soil upon which the rdad is proposed to be laid, 
must be raised by addition^ so asr to bfe some 
inches above the level of thfe wdter. 

Having seemed the soil- frbni uHden ^Vater, the 
road-4naker is then to- secure it from* rain water, 
by a solid road, ntade of clean, drj' stone, or 
flint, or selected, prepared, and laid, as- to be 
perfectiiy impervious to wtttert and this caiiriot 
be effected, unless tJie greatest carte be t^ken^ 
that no earth, clay, chalk, or other matter, thris 
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will hold or conduct water, he mixed Arith the 
broken stone ; which must be so prepared and 
laid, as to unite by its own angles into a firm, 
compact, impenetrable body. 

The thickness of such road; hf imimftterial, as 
to Its strength for carrying' weight ; this object 
is already obtained by providin^^ a dry surface, 
over which the road is to be placed as a covering, 
or roof, to preserve it in that state : experience 
having shown, that if water passes through a 
road^ and fill the native soily the road, whatever 
may be ita thickness, loses" it& support and goes 
to pieces." 

** What depth of solid materials would you 
think it right to put upon a road, in order to 
repair it properly ? — I should think that ten 
inches of weU*consolidated materials is^ equal 
to carry any thing. 

That is, provided the subtratum is sound ? — 
No ; I should not care whether the substratum 
wa» soft or hard ; I should rather prefer a soft 
(Hie to a bard one. 

Yon don't mean you would prefer a bog ? — If 
it was not such a bog as would not allow a man 
to walk over, I should prefer it." 
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Now permit me to ask^ sir, if the Third 
Avenue, although I admit it to be a beautiful 
road, is constructed upon Mr. McAdam's plan ? 
My object is not to depreciate, in the estimation 
of the people of this country, the merits of that 
work, or of the scientific gentleman who presides 
as Street Commissioner, over a very important 
department of the concerns of this vast city; 
but merely to show, that the merits of that work 
do not belong to Mr. McAdam, and also to 
shield him from reproach, should it not answer 
the high expectations of those who furnish the 
means of constructing this work, — and at an 
expense, I do not hesitate to say — -judging from 
what I saw in passing-^far beyond what would 
be necessary to make a road upon the true 
McAdam plan. This road is yet to be tested, 
after the fall rains shall have supplied its '^ reser- 
voir" with water, by the frosts of our severe 
winters — I say tointers, as a second or third may 
effect what the first may not, — ^before we can 
decide upon its being ^^ equal to Mr. McAdam's 
roads ;" and I would therefore suggest the pro- 
priety of the appointment of a competent person 
by the city or state of New York, to visit the 
roads in the Bristol District under the immediate 
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superintendence of Mr. McAdam, — who, by-the- 
bye, was once a resident of this city, and is still 
recollected by some of our most respectable 
inhabitants — and other parts of Great Britain, 
for the purpose of collecting information upon 
the subject of road-makings to be published by 
authority, and distributed free of charge over all 
parts of the State. Such a course would hare 
a great and beneficial influence upon the people, 
who are so deeply interested in having good 
roads ; and it would give to New York another 
claim upon the gratkude of the community for 
its enterprize and public spirit. 

ANOTHER CITIZEN. 
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The following is the communication published in 
" The American,^*' and referred to in the pre-' 
ceding :— » 

I was pleased to see in yotn: Satu^rday's pi^r 
tl|e artipl^ fipom thesRaiirc^ Jom^ on the sub- 
ject of good McAdam Roads. 

The i^ter cQ^Qctly i^em^ks, that there i&no 
branch, of business so unskilfully performed in 
this QQumtry as road-^iaking^ 

This is not because we have not the skill or 
talent in the country, but because men are so 
generally appointed to be surveyors of roads 
who do not understand the business — men who 
repair a road with the rich soil found at the 
surface, which a heavy shower will wash away, 
instead of looking round for hard gravel or other 
proper materials. 

All our State legislatures pass laws about 
keeping roads in repair, but it is believed none 
of them ever adopted any measures to obtain or 
diffuse any information how to make them. The 
English House of Commons obtained all the 
information from their best road-makers, which 
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WKsiivpmatedftothe'limisebj^.Acommilitee; and 
the House ordered suob infonnation contaifiing: 
rules for making and. repairing^roads to be pub* 
lisbed for the public benefit^— and perhaps no 
country has better roads than England. 

One ^ft tbe ruiesis^. that the surface of the 
rood 3bpuid hfK neai^ly/ fla(2>.a i^ad^af .^wtisffUet 
wide should rm mly three inphesft'^om'thedde to 
the cmtrci ? 

Many of ouciro^^s have. I^lie centre\Q^te^ni 
inches higher thanitfa<^ sides, and are as .rounding; 
as the back of a turttei ., 

I passed last week on the Third Avenue which 
goes to Harlaem — on which many men are now 
at work — and I think it may truly be called a 
magnificent road ; and it does honour to the 
city. The centre of the road is well McAdam- 
ized, wide enough for three carriages, and the 
sides are laid with good hard gravel ; and I was 
glad to observe that the road-maker or engineer 
has adopted the rule of the English roads, by 
having very little rise from the sides to the 
centre, and has made the road nearly flat, so 
that a carriage can travel on all parts of it with 
equal ease. (I would suggest to the engineer 
that some of the stones were not broken up 

d2 
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quite -small enough.) I believe the same rule 
is adopted on the excellent new road from 
Albany to Troy, and also from Providence to 
Pawtucket. 

Our streets are generally formed less rounding 
than formerly^ which is a decided improvement. 

Would it not be well for the Corporation to 
direct the engineer to report to them, on the 
rules and principles for road*making, and to let 
such report be published? If such rules are 
adopted by any one town or village surveyor of 
roads, it will so far be a public benefit. 

A CITIZEN. 



lUh November, 1832. 

In the Rail-road Joumaly (of 
New York) of 21 st March last, volume first, 
No. 13, J saw a copy of a letter from you to the 
Hon. George Tibbetsj by which, I am glad to 
see that the science of road-making has attracted 
notice in America; and I am flattered by your 
approbation of the system which I have ven- 
tured to recommend to my country. 

As an acknowledgment of my obligation for 
your favourable opinion, I take the liberty of 
explaining to you the difficulty, I had almost 
said impossibility, of transmitting a proper and 
effectual knowledge of road-making by writing, 
so as to convey such a body of information as 
will enable a person to act upon it in every case 
and on every emergency that occurs; and unless 
the party directing be possessed of this know- 
ledge, he will constantly be in danger of mis- 
directing in some, seemingly, trivial matter, that 
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deranges the work, and defeats the object con- 
templated, however well his theory may be based 
on true principles: a practical man must also 
know, intimately, the value of every species of 
service to be performed by workmen, as com- 
pared with the value of labour in the coun- 
try; it is in vain to expect economy in road- 
making, vinless the whole work be done by 
the labourers by piece work. — ^Wherever day 
labour h the system, extravagant expenditure 
and boundless profusion will be the conse- 
quence. The sub-surveyor, whose duty it is to 
be constantly present where work is proceeding, 
ought to be able to fix the price of every piece 
of work, by weight or measurement, and to 
make such fair and equitable bargains with the 
workm^!!, as may enable them, by using a pro- 
per degree of industry, to earn the reasonable 
weekly wages of the country, the sub-surveyor 
ought also to be a very good judge of the quality 
of the w<^k, so as to ensure to the puUic the 
proper value, as well as quantity, of labour for 
the money. 

The sub-surveyor must have a perfect know- 

vledge of what work is necessary to be done, and 

the manner and cost of its performaace; he 
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must be able to give to new and unpracticed 
workmen, stich instilictions, and to supply them 
with snch tools, as may enable them, with due 
industry, to earn fair waged at reasonable prices. 

He must also have a good practical experi* 
once in draining a rc^. — ^Diificult as it may be 
to explain the other branches ef road- making by 
writing, this it id impossible to describe, or to 
teach, by any other process than experience 
under a skilful person; the shape of the country, 
the nature of the road, its situation with resp6ct 
to the adj^ent grounds, the nature of the soil, 
and many minor considerations, vary so often in 
every part of the same road aud country^ that 
the practice can be described and defined by uo 
fixed rules or directions. If the sub-surveyor 
be not a practically-skilled drainer, the road he 
has the chai^ of, will neither be good, durable, 
nor preserved economically, utdess his superiolr 
officer, the General-Surveyor, takes on himself 
the duty of directing the operations; which t 
and my family have been frequently obliged 
to do. 

Our plan of distributing piece-work among 
the workmen, is to employ them in gangs, ne- 
ver exceeding fivte men; one of whom, selected 
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by (ibemselves^ is called the gang- man; and with 
him the bargain is made by the sub surveyor, 
for pieces of >vork sa£5icient to employ the gang 
ftbout a week, as no great loss or damage can 
happen in that time and in that quantity. — If 
the gang do the work well, and earn fair wages 
by industry, they get another bargain; if idle, 
or disposed to slight the work, they are not 
again employed; by which means, a road is, in 
a short time, supplied with good and expert 
workmen. 

When the improvement of roads commenced 
in England, in 1815, the cost of repairing the 
Bristol district of roads, (178 miles,) was about 
J^19,000 annually; the roads being then in such a 
condition, that they were aihnost universally un- 
der notice of indictment; at present, the annual 
QO&t for repair, is about Jgl3,000, including 
salaries for management. 

I took the charge, as General-Surveyor, of the 
Bristol roads in 1815, and was obliged to in- 
struct all the sub-surveyors, (nine in number;) 
they again instructed others; by which process 
we obtained, after some few years, some skilful 
surveyors. We have found, experimentally, 
that from one to two years are necessary for 
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instracting a Sub-surveyor^ according to bis di- 
ligence and abiUty; and even when instructed, 
it is prudent to place him, for some time, near 
a more experienced surveyor, or more imme- 
diately under the inspection of the General- 
sup^rintendant. 

The system followed by my family and myself, 
is to take charge, as General- surveyors, of a 
number of districts of roads, or, as called in 
England, trusts. Upon those we keep one or 
more Sub-surveyors, according to the number of 
miles, and the work, in each tmst. — ^We employ, 
at present, under my sons, grandsons, and my- 
self, about a hundred Sub-surveyors; and we 
have in charge a considerable number of roads, 
both in England and Scotland. But our system 
is by no means universal ; many sets of Trustees 
are attached to old surveyors; many, to old 
practices. — ^Economy and improvement have yet 
a great field to conquer in Britain; — ^in your 
more recent country, you have fewer obstacles 
to encounter. 

The importance of skilful and respectable 
superintendence in the affairs of roads is iU- 
understood in this country ;, deep-rooted abuses, 
old prejudices, and some great defects in our 
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system of road tew, as to control, have all 
-contributed to prevent the whole benefit we 
might have ttom good roadfl, at a modemte 
cost, notwithstanding the experience of dghteen 
veafs. 

I am not acquainted with the laws and regu- 
lations under which the roads in the United 
States are managed; perhaps their care depends 
upon the Legislature of each individual State, 
perhaps upon a still smaller subdivision of 
authority, wheteby it may be difficult to make 
•»n exertion for attainment of the practical 
science necessary for the general interest ; but 
if such an exertion could be made on an efficient 
scale, I am persuaded it would be of infinite 
benefit, in producing immediately, at a reason- 
able expense, serviceable roads, which could 
be upheld at a cheap i*ate ; it would also prevent 
the introduction of improper plans of road- 
work, which are frequently difficult to be era- 
dit^ated. 

Should it be found practicable to induce one 
or all of the States to attempt the introduction 
of a regular uniform system of roadrwork and 
road-^management, on the most approvecl and 
economical plan, it would be necessary to send 
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some persons to this couiitry, to serve an 
apprenticeship of ndt less than a year.**-Botti 
^classes of General-surveyors and Sab-surveyors 
i*eqtrire the necessary ^aetieal informa^tidn ; 
their duties are distinct, although pointing to 
one sufbjedt; their stat^ii in society ought also 
to be distinct. 

The General surveyor should be a well in- 
formed young gentleman, entering into life 
with a value for character, and having connec- 
tions and a station that would place him beyond 
the reach of suspicion himself, and give him 
the consequence and authority so absolutely 
necel^sary for the due discharge of his duty 
in defending th^ int;erest of the public. — In ad- 
dition to all the detail of the duties of a Sub- 
surveyor, in which he ought to be thoroughly 
informed, he must be an expert accountant, 
so as to be able to keep an eflfectual and steady 
control over the weekly accounts of the Sub- 
surveyors ; and compare the work done with the 
money pud, with such skill as to preclude the 
pos«bility of extensive imposition proceeding 
for any length of time undiscovered. This 
service can only be performed effectually by a 
gentleman perfectly qualified; for the sub- 
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surveycwrs, feeling themselves under the orders 
of an efficient General-surveyor, are attentive 
and careful in their conduct, but may soon 
throw off their circumspection when only under 
the authority of Trustees, who occasionally super- 
ficially and unskilfully look into their accounts, 
and are quite unequal to the necessary task of 
comparing the extent and quality of the work 
done with the money expended, or of giving 
a better direction to the work when they find 
it defective. 

The Sub-surveyors should be selected firom 
the class of yeomen, in England; in America, of 
decent farmers; their early acquaintance with 
agricultural labour has been found useful. — ^The 
duty of the Sub-surveyor is ministerial; he is 
to take the orders of Trustees through the 
General surveyor, and to possess the skill and 
experience to have the work performed in a 
proper manner, and at a fair price; to be able 
to measure work correctly, and to settle with 
the labourers ; his knowledge of figures should 
be such as to enable him to keep an intelligible 
account ; to fill up, correctly, the forms of the 
weekly account which he will be furnished with, 
and to deliver it, in duplicate, every fortnight, to 
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the General surveyor— one copy to be delivered 
to the Treasurer; the other to remain, as a 
record, with the General -surveyor, at all times 
open to inspection of Trustees and others 
interested. 

Experience during eighteen years' practice has 
instructed us an many particidars that appear 
trivial, but which we find to be very important 
in making a road solid, impervious to water, 
smooth in the surface, so as to be easily tra- 
velled upon, and consequently kept in repair at 
a reasonable expense. Some theoretic opinions, 
at first adopted, have been corrected; others, 
given up as erroneous. The science of road- 
making is still capable of improvement for the 
benefit of mankind. 

Your magnificent river, canal, and rail-road 
conveyances, will not supersede common roads ; 
those great works promote industry, wealth, and 
population ; communications must be multiplied 
to answer the increased demand of commerce ; 
and to form communications with the great 
conveyances, America will require a number of 
ston^ roads in proportion to the extension of her 
great communications; and it will, in the end, be 



